Organization of fibroblasts in the heart.
Cardiac fibroblasts are organized into a three-dimensional network in the heart. This organization follows the endomysial weave network that surrounds groups of myocytes. Reverse transcriptase-polymerase chain reaction, Western blots, and immunohistochemistry were used to show that discoidin domain receptor 2 (DDR2) was specific for cardiac fibroblasts and not expressed on endothelial cells, smooth muscle cells, or cardiac myocytes. DDR2 is expressed early in development and in the adult heart. High voltage electron microscopy (HVEM), scanning electron microscopy, and laser scanning confocal microscopy document the three-dimensional organization of fibroblasts in the heart. Antibodies against connexin 43 and 45 showed different patterns but confirmed, along with HVEM, that fibroblasts are connected to each other as well as cardiac myocytes. The implications of this arrangement of fibroblasts can be important to cardiac function. The signaling of DDR2 and the expression of matrix metalloproteinase 2 in relation to collagen turnover and remodeling is discussed.